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BACKGROUND OF THE INVENTION 



1. The Field of the Invention 

[0001] The present invention relates to computing technology; and more specifically, to 
mechanisms for dispatching received messages to code in a dynamic manner using inter- 
positioned message modification prior to dispatch. 

2. Background and Related Art 

[0002] Computing technology has transformed the way we work and play. Computing 

systems now take a wide variety of forms including desktop computers, laptop computers, 

tablet PCs, Personal Digital Assistants (PDAs), household devices and the like. In its most 

basic form, a computing system includes system memory and one or more processors. 

Software in the system memory may be executed by the processor to direct the other 

J hardware of the computing system to perform desired functions, 
w 

2 g w § [0003] Software can be quite complex, often being compiled or interpreted from many 

O 1 5 [2 1 5 thousands or even millions of lines of source code. In order to provide some organization to 
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the more complex functionality of the software as a whole. In message processing systems, 
received message are dispatched by the dispatching mechanism for processing by one or 
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more of these methods depending on the surrounding relevant facts that are accessible to the 
dispatching mechanism. 

[0004] In order to perform dispatching that is most appropriate, it would be 
advantageous for the dispatching component to have access to as much relevant information 
as possible. However, not all components in a system have equal access to information. For 
example, the dispatch mechanism may not have direct information regarding the connection 
over which the message was received, the protocol used to deliver the message, the history 
of message exchange, the current load balancing state, the time the message was received, 
the importance of the sender of the message, and the like. Furthermore, relevant information 
may not be present in the message itself, or at least is not easily accessible from the 
message. 

[0005] Accordingly, what would be advantageous are mechanisms for allowing the 
dispatching mechanism to more easily factor in previously unknown or difficult to access 
information when performing dispatch of the message to allow more flexibility in 
appropriately processing a message. 
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BRIEF SUMMARY OF THE INVENTION 



[0006] The foregoing problems with the prior state of the art are overcome by the 
principles of the present invention, which may be implemented in a network environment 
that includes a receiving computing system capable of receiving messages from other 
computing systems in the network environment. The receiving computing system includes a 
dispatching component that dispatches received message to groups of one or more methods 
for further processing. The principles of the present invention related to mechanisms in 
which the dispatching component dispatches a received message even though the dispatch 
mechanism may not have direct access to some information relevant for the dispatch, and 
even though that information is not present or is not easily obtained from the message as 
received by the receiving computing system. 

[0007] Upon receiving a message, the message is passed through one or more receiving 
path components that are positioned in the receiving path of the message prior to being 
passed to the dispatching component. One or more of the receiving path components may 
modify the message to include information that may be helpful to the dispatching 
^ component in order to perform the dispatch. Such information may include, for example, the 

connection over which the message was received, the protocol type used to receive the 
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& 2 < o message, the time that the message was received, a handling priority of the message, a status 

S 2 > o 5 1 of a sender of the message, a load of the computing system, or any other information helpful 
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jj < M information from the modified message (including potentially the modification itself) to 

O perform the dispatch. 

[0008] Since the message is modified to include additional information helpful to the 
dispatching component, the dispatching component may be more flexible in identifying the 

- Page 4 - Docket No. 13768.476 



processing that should occur with the message. Accordingly, specialized and flexible 
processing may be enabled that is ideally suited for the message. For example, if the sender 
was a high volume customer, the message may be specially processed by different code than 
if the sender was a low volume customer. In this case, a component in the receiving path 
that has access to a customer database may add the appropriate customer status to the 
message so that the message may be appropriately dispatched by the dispatching component. 
[0009] Additional features and advantages of the invention will be set forth in the 
description that follows, and in part will be obvious from the description, or may be learned 
by the practice of the invention. The features and advantages of the invention may be 
realized and obtained by means of the instruments and combinations particularly pointed out 
in the appended claims. These and other features of the present invention will become more 
fully apparent from the following description and appended claims, or may be learned by the 
practice of the invention as set forth hereinafter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] In order to describe the manner in which the above-recited and other advantages 
and features of the invention can be obtained, a more particular description of the invention 
briefly described above will be rendered by reference to specific embodiments thereof which 
are illustrated in the appended drawings. Understanding that these drawings depict only 
typical embodiments of the invention and are not therefore to be considered to be limiting of 
its scope, the invention will be described and explained with additional specificity and detail 
through the use of the accompanying drawings in which: 

[0011] Figure 1 illustrates a suitable computing system that may implement features of 
the present invention; 

[0012] Figure 2 illustrates various components that may cooperatively interact to 
perform flexible dispatch of received messages in accordance with the principles of the 
present invention; 

[0013] Figure 3 illustrates a flowchart of method for the computing system to perform 
flexible dispatch of received message in accordance with the principles of the present 
invention; and 

[0014] Figure 4 illustrates a flowchart of a method for dispatching using the modified 
message. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0015] The principles of the present invention relate to mechanisms in which upon 
receiving a message, the message is passed through one or more receiving path components 
that are positioned in the receiving path prior to being passed to a dispatching component. 
One or more of the receiving path components may modify the message to include 
information that may be helpful to the dispatching component in order to perform the 
dispatch. The dispatching component receives modified message, and uses information from 
the modified message (including potentially the modification itself) to perform the dispatch. 
Since the message is modified to include additional information helpful to the dispatching 
component, the dispatching component may be more flexible in identifying the processing 
that should occur with the message. Accordingly, specialized and flexible processing may 
be enabled that is ideally suited for the message. 

[0016] Turning to the drawings, wherein like reference numerals refer to like elements, 
the invention is illustrated as being implemented in a suitable computing environment. The 
following description is based on illustrated embodiments of the invention and should not be 
taken as limiting the invention with regard to alternative embodiments that are not explicitly 
described herein. 

[0017] In the description that follows, the invention is described with reference to acts 
and symbolic representations of operations that are performed by one or more computers, 
unless indicated otherwise. As such, it will be understood that such acts and operations, 
which are at times referred to as being computer-executed, include the manipulation by the 
processing unit of the computer of electrical signals representing data in a structured form. 
This manipulation transforms the data or maintains them at locations in the memory system 
of the computer, which reconfigures or otherwise alters the operation of the computer in a 
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manner well understood by those skilled in the art. The data structures where data are 
maintained are physical locations of the memory that have particular properties defined by 
the format of the data. However, while the invention is being described in the foregoing 
context, it is not meant to be limiting as those of skill in the art will appreciate that several of 
the acts and operations described hereinafter may also be implemented in hardware. Figure 
1 shows a schematic diagram of an example computer architecture usable for these devices. 
[0018] For descriptive purposes, the architecture portrayed is only one example of a 
suitable environment and is not intended to suggest any limitation as to the scope of use or 
functionality of the invention. Neither should the computing systems be interpreted as 
having any dependency or requirement relating to anyone or combination of components 
illustrated in Figure 1 . 

[0019] The invention is operational with numerous other general-purpose or special- 
purpose computing or communications environments or configurations. Examples of well 
known computing systems, environments, and configurations suitable for use with the 
invention include, but are not limited to, mobile telephones, pocket computers, personal 
computers, servers, multiprocessor systems, microprocessor-based systems, minicomputers, 
mainframe computers, and distributed computing environments that include any of the 
above systems or devices. 

[0020] In its most basic configuration, a computing system 100 typically includes at 
least one processing unit 102 and memory 104. The memory 104 may be volatile (such as 
RAM), non-volatile (such as ROM, flash memory, etc.), or some combination of the two. 
This most basic configuration is illustrated in Figure 1 by the dashed line 106. 
[0021] The storage media devices may have additional features and functionality. For 
example, they may include additional storage (removable and non-removable) including, but 
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not limited to, PCMCIA cards, magnetic and optical disks, and magnetic tape. Such 
additional storage is illustrated in Figure 1 by removable storage 108 and non-removable 
storage 110. Computer-storage media include volatile and non-volatile, removable and non- 
removable media implemented in any method or technology for storage of information such 
as computer-readable instructions, data structures, program modules, or other data. Memory 
104, removable storage 108, and non-removable storage 110 are all examples of computer- 
storage media. Computer-storage media include, but are not limited to, RAM, ROM, 
EEPROM, flash memory, other memory technology, CD-ROM, digital versatile disks, other 
optical storage, magnetic cassettes, magnetic tape, magnetic disk storage, other magnetic 
storage devices, and any other media that can be used to store the desired information and 
that can be accessed by the computing system. 

[0022] As used herein, the term "module" or "component" can refer to software objects 
or routines that execute on the computing system. The different components, modules, 
engines, and services described herein may be implemented as objects or processes that 
execute on the computing system (e.g., as separate threads). While the system and methods 
^ described herein are preferably implemented in software, implementations in software and 

S hardware or hardware are also possible and contemplated. 
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a< 5 1 * & !! [0023] Computing system 100 may also contain communication channels 1 12 that allow 
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§ 3S Sit host to communicate with other systems and devices over a network 120. 

££E^SS^ Communication channels 112 are examples of communications media. Communications 
5 ™ media typically embody computer-readable instructions, data structures, program modules, 
O or other data in a modulated data signal such as a carrier wave or other transport mechanism 

and include any information-delivery media. By way of example, and not limitation, 
communications media include wired media, such as wired networks and direct-wired 
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connections, and wireless media such as acoustic, radio, infrared, and other wireless media. 
The term computer-readable media as used herein includes both storage media and 
communications media. 

[0024] The computing system 100 may also have input components 114 such as a 
keyboard, mouse, pen, a voice-input component, a touch-input device, and so forth. Output 
components 116 include screen displays, speakers, printer, etc., and rendering modules 
(often called "adapters") for driving them. The computing system 100 has a power supply 
118. All these components are well known in the art and need not be discussed at length 
here. 

[0025] Figure 2 illustrates various components 200 that may cooperatively interact to 
perform flexible dispatch of received messages in accordance with the principles of the 
present invention. When implemented in the context of the computing system 100 of Figure 
1, the various components may be instantiated in memory 104 and/or be persisted in 
persistent memory such as, for example, removable storage 108 and/or non-removable 
storage 110. The persistent memory may be, for example, a magnetic disk. 
[0026] A message 201 is received in a message receiving path 202 that includes one or 
more receiving path components. For instance, message receiving path 202 is illustrated as 
including receiving path component 202A amongst potentially others as represented by the 
horizontal ellipses 202B. The receiving path components may be, for example, a connection 
layer, a decryption layer, an access control layer, an environment analysis layer, a 
connection manager, an application program, or any other component that has access to the 
message 201 prior to the message being provided to a dispatching component 205. The 
various receiving path components may be implemented in the memory of the computing 
system 100 of Figure 1, for example. 
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[0027] At least one of the receiving path components is configured to modify the 
message with at least one modification. The modified message is illustrated as modified 
message 201' in Figure 2 with the additional information represented by the modification 
represented by added information 204. The modification may include for example, the 
addition of one or more data fields, the deletion of one or more data fields and/or the 
modification of one or more data fields. For example, if the message 201 were a Simple 
Object Access Protocol (SOAP) envelope, the added information 204 may be added, 
deleted, or modified SOAP header(s), although modification of data fields in the body of the 
message 201 is not precluded by the principles of the present invention. This information 
represents any new information that may be learned or obtained by the modification. For 
example, the dispatching code may be interested only in whether or not a modification was 
made, not what that modification was. 

[0028] The dispatching component 205 receives the modified message 201' and uses 
the dispatch rules 206 and information from the modified message 201' (including 
potentially the added information 204') to identify which group of one or more methods to 
send the message to. The added information 204' may be the descript In the illustrated 
example, the modified message 201' may be sent to, for example, method 207 for further 
processing. The receiving path components may have access to information that is not 
easily accessible or accessible at all by the dispatching component 205. For example, 
information 203A accessible by the receiving patch component 202A may not be accessible 
by the modified message 201'. Accordingly, by allowing the receiving path components to 
add information to the message 201, the dispatching component 205 may use information 
that it would not normally be able to easily access (or access at all) to make a more 
intelligent decision on where to dispatch the message 201 '. 
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[0029] Figure 3 illustrates a flowchart of a method 300 for dispatching mechanism to 
dispatch a received message even though the dispatch mechanism may not have direct 
access to some information relevant for the dispatch, and even though that information is not 
present or is not easily obtained from the message as received by the receiving computing 
system. First, the message is received (act 301). Then the message is passed through the 
through one or more receiving path components that are positioned in the receiving path of 
the message prior to being passed to the dispatching component (act 302). As this is 
happening, at least one of the receiving path component(s) modifies the message with at 
least one modification (act 303). This modification may be performed by one or more than 
one of the receiving path components such as for example, a connection layer, a decryption 
layer, an access control layer, an environment analysis layer, a connection manager, an 
application program, or any other component in the path of the message prior to being 
received by the dispatching component. The dispatching component receives the 
modification of the message (act 304) in conjunction with potentially other information in 
the message to evaluate the list of dispatch rules to determine where to dispatch the modified 
message to (act 305). 

[0030] Figure 4 illustrates a flowchart of a method 400 for dispatching using the 
modified message. First, the dispatching component accesses a dispatch rule that references 
information present in the modification to the message (act 401). Then, the dispatching 
component dispatches the message according to the dispatch rule. In one embodiment, the 
message may be a hierarchically structured document. In that case, the dispatch rule may be 
expressed using an XPATH statement although this is not required. 

[0031] The added information 204 may be, for example, a connection identification 
identifying a connection that the message was received over. This would allow the 
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dispatching mechanism to dispatch the message to the appropriate code instance that 
corresponds to that instance. 

[0032] Alternatively, the added information may be, for example, a protocol type used to 
receive the message. This would aid in dispatching to code appropriate for that protocol. 
For example, certain code may be adapted to validate messages that allege to conform to a 
particular protocol. 

[0033] The added information may include a time that the message was received. 
Perhaps there is certain processing performed on a message if received during non-working 
hours, as compared during working hours. In this case, the dispatching mechanism may 
dispatch to the appropriate code given the time of receipt. 

[0034] The added information may include a handling priority. For example, messages 
that represent an order for large quantities of goods, and messages from new customers may 
be determined to be high priority. One of the receiving path components may have access to 
a customer database that allows for the handling priority to be identified. Accordingly, the 
dispatching component may dispatch the message to the appropriate code given the handling 
^ priority even though the handling priority was not specified in the message itself as received. 

S [0035] The added information may also include information related to the status of the 
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S d > o d t customers may have another status identifier, and low volume customers may have yet 

£ 8 1 S 3S S another. This information may be added to the message to allow appropriate dispatch given 

^ 1/3 the status of the message sender. 

O [0036] The added information may also include the current workload of the computing 
system. It may be appropriate to send the message to a piece of code that is less loaded. 
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[0037] These represent examples of the type of added information that may be useful in 
dispatching the message. They are by no means intended to be an exhaustive listing. Those 
skilled in the art will recognize (after having reviewed this description), that the principles of 
the present invention allow for any variety of information to be added to a message while in 
the receiving path. Accordingly, this wide variety of information may be used to more 
flexibly and appropriately dispatch messages. 

[0038] The present invention may be embodied in other specific forms without departing 
from its spirit or essential characteristics. The described embodiments are to be considered 
in all respects only as illustrative and not restrictive. The scope of the invention is, 
therefore, indicated by the appended claims rather than by the foregoing description. All 
changes, which come within the meaning and range of equivalency of the claims, are to be 
embraced within their scope. 

[0039] What is claimed and desired secured by United States Letters Patent is: 
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